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Experimental investigation on soot deposition in a fuel-rich

GOX/kerosene gas generator
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Abstract: A series of combustion experiments were carried out using a fuel-rich GOX/kerosene
gas generator, at mixture ratios from 0. 25 to 0. 50 and chamber pressures from 1. 0 to 4. 0 MPa. The
effects of mixture ratio and chamber pressure on soot formation and deposition characteristics were ob-
tained. The results showed that the state of chemical equilibrium was not attained in the combustion
process. When mixture ratio is smaller than 0. 4, soot deposition is not significant and increases with
the increase of mixture ratio slightly; when mixture ratio is larger than 0. 4, soot deposition increases
remarkably. At chamber pressure from 1.0 to 4.0 MPa, soot formation is found to be strongly de-
pendent on chamber pressure. There is a critical pressure for soot formation which is between 1.0 ~
2.0 MPa. If chamber pressure is smaller than the critical pressure, there is no soot formation in the
combustion.
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Fig. 1 Schematic of the fuel-rich gas generator system
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Tab.1 Operating conditions of Test I

p/ my/ i/ D/
Test K /s
MPa (g+s " Ng-s™') mm
Test_ 1_1 3.0 0.25 63.5 254.0 9.5 30
Test_ 1_2 3.0 0.30 64.4  214.8 9.5 30
Test_ I_3 3.0 0.35 64.9 185.5 9.5 30
Test_ I_4 3.0 0. 40 66. 4 166. 0 9.5 30
Test_ I_5 3.0 0.45 67.5 150. 0 9.5 30
Test_ 1_6 3.0 0.50 68.0 136.0 9.5 30
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Tab.2 Operating conditions of Test II

p./ my / m; / D/
Test K t/s
MPa (g+s" )g-s™') mm
Test_ II_ 1 1.0 0.40 45.6 114.0 13.5 30
Test_ 1I_2 2.0 0.40 66.2 165.5 1.5 30
Test_ 1I_ 3 3.0 0.40 66.4 166. 0 9.5 30
Test_ 1I_4 4.0 0. 40 88.5 221.3 9.5 30
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(a)p.=3.0 MPa, K=0.25

(b)p.=3.0 MPa, K=0.30

(¢)p.=3.0 MPa, K=0.35

(e)p.=3.0MPa, K=0.45
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Fig.2 Plume photos of Test_ I
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Fig.3 Turbine simulator post test

(d)p.=3.0 MPa, K=0.50
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mass of soot predictions vs. K
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